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ABSTRACT : PROBLEM TO BE SOLVED: To assure the breakdown voltage of a multilayer 

interconnection structure by using a silicone ladder group resin for an interlayer insulating 
film. 

SOLUTION: As an interlayer insulating film 15, a silicone ladder group resin which 
comprises such characteristics as low stress, and high dielectric breakdown electric field is 
used. Thus, such etching is possible as to keep tapered form wherein the cross section of 
the pattern of the interlayer insulating film 15 is trapezoidal. So, a finished dimension is 
appropriately controlled. Further, the possibility for causing disconnection of a second 
aluminum wiring 16 in response to a thicker film is eliminated. By cutting, out of a field 
oxide film 10 interface, a part fixing an electric field at a capacity coupling part of the 
second aluminum wiring 1 6 by thickening the interlayer insulating film 15, the intensity of 
electric field concentrating just below a field oxide film 10 is relaxed. Thus, a breakdown 
voltage is improved. 
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_?nW K 3-7-h?7yy. TU^^U^. T 
n>f^v«J y. T)V^*ist})V7£—)V\z?.9-?V y. 
VT)V*)V7- V b"x7 -? V yttZ-tfihtfhfth-hK -ft 

xm^Xi>£<. 2ni:J±&-£Lxm^Xi>£*,\ 

[0041] x&f&womumn. mustiM*. o . 

01-20wt %X'h h-->. iimt. LVK 0. Olwt 

%^m<7)m-ir. mmft±<7>%)%:tfi&< . 20wt^ig 

[0042] TciPB&BWJi: LTtiBlBfil^T 5 >^#]^ 
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^f-'yi/x^y-'UTSy. bVA JUTS. 

4, 4-yxf^7;y7iyy, 4- : J 

#IS (n-/Kx) xf-/K 4 -y-'y^/UTS y£.f. 

[0043] xmtfismnmijami. mm&fttm*. 

0. 0 1-2 0wt%T*l,;t^4Ll\ 0. 0 1 
wt%*»»<0*£\ iS*|ft±^»«3&«fi<. 2 0wt% 

[ 0 0 4 4 ] ^-S-li^ v- & L < ti^f y rfv- L 
t'x;yh;yx>\ sst'-^, N-t'-zi-tD'jKy, 

? >J h , lyisJUT? U U— K ^VislV* 99V 
U— K /h^yXf^7^Ul^-h, 7"h^£yXf-'y 

^^^yu- k y^y^-^yr^ui^-h, 7* 

hdf^hyx^-l/y^'Jn-^T^yi'-K ECHt 

UU— K t)7"ay9b>T9Vl'-b. 3-7DD- 
2-b HQ^f^7°ohV^^^yi/-h. 2-y77x 

^9u^.V9-)VT9W—b^ isistxj'Of—jl,* 
99VV—b. mnms&**^>?->U7'V a -)VT 9 
W- K 2, 3-^'7"o ; E7*obVPr^yU'-N. 
2, 3 - i J7'U^7°ri\Z)VX99 >J ly— K i/^^D^. 

7?'JU-h < yy^D^yfXDJfi/Xf/M^? ij 
ly- K N, N - y'xf yl^7 5 7 xf ;l^7? 'J K 
N , N-yXf^7i7Xf;M^^y V— K N , N 
-yV^SyxW? 'Jl/-h. N, N-S/yf- 
yUTS/x^/kX^y-yi— K 2 -x h * vXf-,yT 
9W-b, 2-XhJfyXfyM^; i Jl/-h. 2- 
X^U's.^ri^UT? y ly— h . 2-Xf-A>vdc-^/^^ 
9VU-b. /'J-bD-;M?7'J ly-h. ^'Jv-^U 
T?yi/-K /^yW^?^- K ^T9t/i 
•pnn^i/iVT? y U— K ^f*7DDfy;W 
??»JU-f>, 2 -t KoJfyXfy|/77 'J U— H . 2 
-b h'n^x^/yy^y* y U-K *7o7;h>^ 
S2-tKD^yIf/l,7; K ^7o5? h >' 

ftt2 - 1 KnJf i/Xf 'J h . 2-tFo 

^y-3-^??'jD^y rob'yu h y y ^/UT >'t- 
W^d^K. 2-h Ka^f^rDtVUT^ y U— 



K 2-bHn^yrDtf;M^?'Jl/-h t -fVtfx 
^7? 'J U— h , -f V #x/|y;rf * 7 y U— h . A Vfy 

;i^r^yu— h, yfy;w^;'ji/- k >r y^j-^ 

f-/l/T?'JU-K A V*9+/U*99Vu—b. r- 
X??\)u*i/7U\Z}VbVXb*i'i<yV. 2-*b 
JfyXfyl/7^'Jl/-b. ^h^yylfl///^- 
/k*??y iy_K bJf-yh'Jxfi/y/ij a—)VT 
7V\s-b. * b*is b U xfl/ y^y =j-/yy ? ? y 
K ^ N^fyf h 7Xf U-y/iJ ^7 'J k 

-K ^h^^lfyx^-l^y^yn— /M^^'Jl/- 
K yh^yy7Dtl/y/iJa-^77 l Jl'-h, * 
h^yfty?nf*byxy7? 1 Jl/-h, tWJ^ 
T^yU— K 7x^7xy^y^yxfl/y/'j3- 
^'Jl'-h, 7x;l,7i7Jfy-}f;7Dtuy^'J 
3-/1^77 y V— K jr^^7on^yf-;PT^yu— 
K *??70D^yf/W^;iJl/-h > 7i7^fy 
bFo^v7°nb7yTy 7, yly-K 7 x y >x^- 'y;>< 
^7'Jl/-h, 7x7^yy'Xfyy/ij3- '1/7*? 'J 
U— K 7i7^fyfh7Xfl^>/)J 3-;P77 'J U 
-K 7xy=5rv"Sdr^X^-l^y^y3-;UT^y^— 
hs EO^fe*? b*i"lt>J > mT7 yiy-K EO^ 
&*9b*ti/(tV>MX99Vl'-b. 7j.-)V*99 
'J L — K EOtfi'Jyg77';y-h, EO^tt'Jy 
gy^y"; ly-K EO%m7b*i'ltV>MT9 ) J V 
-K EOSEttrh^f i/W)V&*99VV-b. EO 
£ixy7xdfMfcy>-g?Ty-y^-K E0^147xy 
^MtyylS^^y'y U—K EO^tt7^/m77'J 
U-K EO^tt7^;H§^^y T y l^-h» EOSEtt7 
9—)VWT9W—b. EO, POSEtt7^;U»^^^ 
yi— K ^'Jxfl/y/ij3-;M77yu-h, ;K 

y re? tr u y^" y 3 — ^ 9 y 1^— h , * y x^-p y 
^y r7-/u/^y7'ob-i-->'y'"y 3— ;u^^y- y u~ 

K XrTVfo*99 yi^-V, EO^ttnyNy'^T^ 
'Jl/-h, EO%mzi;\9Mj*9 9Vl'—b. X)Vfc> 

mv-9'x.b*>-T9 ou-b. x^*yiy-/xh 

^■y-^ ^y 7 'J U— xh77;kJfn7*DbVUTy 7 yU' 
-K fh77Wo7De/M^7 l Jly-h. 777°0 
7 7 h ttf h 7 h K D 7/1-7 U /1-77 'J 1/ - h . h 
'j7DDlf/|/77yi/-h. h'j7onif/W77 
'J U — h , n-A.Jfi/;l,77yi/-h, > 9a^i^/U 
T9'JU—b. n-fyWJU-h. yy^u^y 
■rXDJf^x^Ty 7 y ly-h, 7i7^yXf^77 
■Jly— K 1. 2-^-tf>'v'^--/P> c Ty' y V~ h. 
hy^fD-;l/7D^ , yhyT7 y U— K hy/Dt 
U-y-y-'y a-zyi/Ty 7 yu— h. 2- (2-XhJfyI 
b*is) X.^-)UT9 y U— 7,f7y/l/77'Jy- 
h. Tby\zbn7il-7VHT9 'Jls-b. y^'JfUT 
9'Jls—b. 2-7i7^yIf;l-T7yu-h. -f V 
fy/1^77 'J U— h . -f V^7-TiUT7 0 U — h '7 
fy/1-77 yu-h. *7D77h>77 l Jl/-h. X 
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h * -ivy x ;-)VT 9 y \s— h . r y Mby y 

o^y/xy'Ty yi^-h. Ty y;Hk^ Vx-Ty u- 
K fx (ry'J D^fi/^yf/^'Ja-^) Ty" 
xh^yftb'^xy-zxsy'Ty yi^-K 
bx y x y-^A yy y y y h . x h * y-ffctr X7 
x y-;xAy'yyy yu-h. xh^-wLfx^xy- 
/wFv-'ry y y— h . yyy o^y^-^y'T? u y— 

b . y^y^xy x y I — )V**.*ifT7 y y- h s T/x 
^tt^y^x'j^ 1 ; h — ;Ky?7? yy— K 

T/K/l^tt^^^X'JX'J h— )VirYyT9 y I — 

K r/y^y^tty'^yyx yxy h-;whyry yp 

— K ^ro5? hy^i4y"^.yyxy xy 1 — /wv* 
-9-ryyy— k ECH^txf i/y/>j 3-^x7^ 
yy— k yy-tn— /ury y y-b/yyy y y- 
K ^y-ba-zu^yy y y- k ECH^s/'jt 
a-;uhyry y y-K echsmsi , e-^y-y 
v*-)WT9 y y- k wsmm&r? y y- v . 
^auiisas^ y y y y- 1- . yf^wt^ya^^ 
;xy*ry y y- k ^yf^ya-^T^ u y 

— k hh'o^yeA*ij y&*:*"<y^-/yyy o—jwj 

gs^^yf-zxy y 3-^x7? 'ju-h.^xy 
xy h-;urb^yyy yy-K xfryyKfi^ 

ryyy-K e o^he y y® t- y 7* y y y- k eo 
^tt y yfgyy y y y y- k *7n?nyE 0^14 
y yg^yyyy y y-K e c Hsstt^ y msgst y y 
y-K ECH$ttroei/y/y 3-/^7^ y 

K f h57"ott"^7i/-^Ay7?yWh, h 

yxfi/y/y 3— )V : j\l=~iv^—~ rtv, h yyy-bn 

-/xy'ry y y— h , P O^tt h y ^fo-zPrnn-y 
h y T y y y— h , EC H^tt f- y ^fn-zl/ron-y 

l-yyyyy- k ^ro^y Fy^ttby* (ryy 

n yx?-/x ) ^ 7 y77 lx- h . Mi X ( y y y y o 

df^-xf-yu) ^v^ryy— K s^yy^ry yy— 
k 1. 3-yy wx—A'&t? y y-K 1.4- 
y y y y^y7? yy-K i^xf i/^ya -;x 
y'ry yu-h. * y xfu yy y -2 -iv-jr? y y— 
k f h 5xf u y 3-^x7? y 1^- b . xh^f 
y-ft tx 7 1 y - ^ a y ry y y — k 7 = o,-k^ y ib* 
n^y^ivy y 3-^x7? yy— k hyx (2-t 

x b if yft N y ^ f d-;1/7d AV h y 7? y x- h . 

^yyxyxy 1-— yry y y-K rD^xft 
h y y. f-a-;y7"o/\ c y h y r y y y— h , 7'o^yfb 
yj-ty/uh yry y y— K ^yyxyxy 1 — /ut- 

h77?yu-h. y h 'J y f-o— /^o^yfh 77 

y y y- h . y^ >y x y x y i — /ub f a ^ y<y^ 
r y y v— v . x h * is > y x y x y 1 — yi^^ h y 



T9 y 1^— ^yy ry y u— hx^f/K fh7h 
Ka7;x7y;xyyy y u— x^n^x/M?? 
yu~h, -rvf x;m^? yp— f. 7»7y;pyyy 
y ix— h, ,-Ky7'ob*i^yyy 3-;«y^ yy y i^— 

h, hyxf-u-yyy 3J— ;uyyyy yix— xf-ix 
yyy a-ivit* yy 'Ji^-h. ^yxf-i^yyy a- 
yi^yyyyix-K 1. A-79W*—fo$?*99 
y ix— b . ->'x^-i^ y y y a— iv : j* 9 y y v— y . 

i, 6- sx'^-^-yi/jr— /xi^y y y y u— b » 
yf^/ya- ;xi/yyy yi^-h. 1, 
yyrj-;u^yyy yi^-h, xh^xftt'^7xy- 
;i/Ax^^?yy-h. ^'yyyyy yi'-K hyy 
f-a-/x7-oys°y h y y y y y u- v^^hw t>tih 

tt* y "7- L < li^ y d-v-(i#3j*T-fflV t i < , 

[0045] MMt/V-tKfi^y rfv-<7)jgs 
JD*{±. ^fliffl^:^* » 10ppm-100wt %T'S> 
&ik* t »*tV^. 1 0 P P m5fc>1f<0i&£\ ,®JSl6]±0 
^J**^< . 1 0 0vrt%£Mz.&W&. B«ittfc:*& 

[0046] S-£miWFJi:LTy\ Ko^yy, y 

h^fyy, p-^m/y, 7xyf-rsy ; >-. ^y- 
t-rf^WKa^yy, *t3-;k p-t-y^- 
;Wt3-;k <yv^yy, 2, 5-s^-t-yf-yw 
/WHodfyy, 7yh7^yy, 2, 6-y-t-r 

[0047] y7V* y7'y yy^Ji: LX\Z. m&Ltz 

[0048] -j&BmfM XtgJfCJi. JII8IIMUR 1 
5fc:<KJC*tt, !BS«»80««IMt«:4r<O«ftttfifO^y 
zi->y9-%k®ffi£mm-?&z\tX\ ilt^tio 
Ct-'tfKift-M 7fy/Srffaih^^ 
■C. •ft±0^-feSr (WTHKWTH3) ^$ijp-r^,i 
fc^tl^^rO. A»oJ¥)M'fktcii¥JELTIg2T;x$iE^ 

[0049] .IdT'x-^^i:^ H5^-fJ: ot= 
K6;tt*4. >*9- y^ox y Tift t tt-TftX' 

hhT-^na. 30-90 jg-c-* &zt t < . 

mz4 5^85mX'$>&Ztrf£ r )1fr£H\ 3 OS* 

py)^, y<y-y±c7)MJ¥^^jS^ , )^#< . If 

[0050 3 /HHJ»<7)IBy?lJ. KM»!7-x«)aue(cJ: 
r)TSi]W-r4v:i:^-C'^. 30A-1 0 0 0^mT'ib4 
ZttfUtt. L^>. 3 0 A*8ITA 4 k jSBttt*«Si< ^ 
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coo5i] ttz. mi £*-tJ: oiz. mrnnmm 1 5 

K>. 7 <-)VVmmMTX'm*^&m^&Zimt 
hZ.ttfX'%Z>. x<r>m=F%m4iz7i?t. ZZX\ afi 

*fttycoMiizmf&aMMizfitfz>mmim$:. 01* 
wmwwm 3 iz&iih & »fffitcfc{t h mmimzm 
-r. znwmizXixms.zmi.mt&zbtfTZZb 

[00 52] 

immm] mmmi 

3. R» s R*t5j:VRSrf*mm?x'h*) . mm^^f- 
a#i 57?o^y a-yy^-mmiz* y*i"^v-ev 

Ztoz.. 2fi»%tfON-7x-;U-r-T5y7°abVP- 
h*iszsy>ZmtiaL. f£Jg£2 500c P stc 

£ffl^T*5#2 5 0 OlHlte^^JKT'MifBL^. H/SJ44 

[0053];^^. 2 5 0"CT*3#S*-y h7^-h 

y>7°) ^IC500mJ/cm z ,fltU;„ $ h 
tc, 1 2 0XTC2 #13* •/ h 71/- h±"CM^L/i 

\/3X'hhm£Wk3~'V^V7mt LT2 5tt'6 0 
^niftfL. glV^-C^f^l/y'Sr'JV-x^i: LT2 5'CT" 
3 0#rai«*f LTftp „ P&:/^/W3?i«£-tLtJ!c7):? 

f ^-yyy-mmmzn. 3 5 oxrc 1 bsh^-kx h 

^--7 Z'rfr^&fflLZittz. zconhtitzisV 3-y 

y y-mmmm^?->±.izm 2 nv s m^zm®. t . 

*£S*ff*£«!f5E Ufcfc - ^ . 2200 vofcff £«*rc 
[0054] H)l£f?iJ2 

HuK-^ ( 1 ) *<7>R ! ^J:CXR2 <7>8 0%tfi7 3. -IV 
2 0%ifi*1-)VmX\ R 3 » R 4 » R 5 t3J:t/R 6 ^'h 
'J * 'J ;tft* 0 . fiST^JH^S** 1 3 7J Oi/ 
-J-Vyy-mUz* b*i"0*?>$:tinz_ . 1 fii 
%<Or-TS. yya^/V h^^y-S-SFjJOU 
3 0 0 0 c p s (CHS L/o. I^iSit^ 
bT-*-- *fflv^T**3 0 0 0 IMEaSKTflffliL*:. H 

[00 5 5] Zixi 2 0 0"CT5#|5]* y h 7U- h± 
T'§£*ft*-ti£&. *-7vX'3 5 OmX* 1 B$(a,-Kx h< 



-mrnm^z; #y ••, ?-&7 * v & s v mcom 

gS« (R I E) tCHF3/O 2 = 9 2/8«0l^J 

o vh»k« z x -y + v y ttz . Wik. 
Zn'&^tUzisV a-yyy-^mm 

m>*fi-y±izm2T>v$w&zmf&i^ &®mm*m 
feLiztzh. 3500 vcon&zmmx'Z zzt &m 

[0056] wm\3 

WKHR* ( 1 ) +OR 1 *3 c fclXR2^9 5%^7x_yP 
5%^b'^;PST\ R 3 , R 4 . R 5 is J: t/R 6 ^tKS 
W^-C* 0 > ItTiWHFl** 1 7 TTOS^tt^ !)3- 

%C02, 6' -fc'X (4' -Ty'F^^H X^-;U^ 
;o\H/'>'. 0. 5^%^^/- t-rf-yWW 
KaJfyy. 211%<ON-7i^-r-rsy7D 
h°;UhU^ h^r^^^^^^JnL. «i**2000cp 
s teMSELfc. K^S-^U 3 y7XA±(;xtt-5 

[00 5 7 ] ZtlZ. 1 3 0*C"C24Ma*-y br^-h 

(je*£E*fltfT9 yy') ^300n mmT<7)7££# 
•y ht^*7X7 >( )V?-ZmLXl 0 OmJ/cm' 
gffl» L^. $ t><>Z. 1 2 O'CT' 1 MS* -y h TV- h± 

■fe'y- 1 x u y<7Mmitrf l/SX'foh ftfrffifex y f- 

'J >-^^ LT 2 5-C-C3 OfMBWt LIB*2:ff ofcfc 
c:^, ^w^-y*%?§^y |J a-y 7 /-f 

-*&.tf2 1 /zmT'cb-^Tt. 3 5 0*CT' 1 B$S«7)^X h< 

nTmmx-wmLtzm^ r-^z^hztwH 

tz. 

[0058] &btitzT-;*BVtw*i?-'y±.tz&2T 
iVSmkZ&f&LtztZ?,. A7-^x 7 >'gi5^T'^) 

^r. t tzmmmm^mm ttz t-i?>. i52ov^ir P 
mmx'Z&zttfWii-z. 

[0059] 

imtnowmi ^wwimmi axis 7 

0, ifc/SIBHt^^/i^tlTAifcft. HI CSt £'3 
£JHSIRft:ilK 1 5 rJ^M-fkLTIS 2 Tyu*ffil80««jS 
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[00 60] 11^2. 3, 4. 5fcckt/6tc*^ib^ 
S6HB£«fc*U*. 0 1 cOJUMJSHOi 1 5tCffiiG*tt. 

at. «pc«aKttft Lfcumsrsuiw-* z t vm i tc^-r 

$rtf>T\ ft±9^-££ (WTHKWTH3) fc-$IJ»-f 

ffinco mm *• ^ i s jg ,r -r ssax **** < % & t ^ a %)& w h 

[0 0 6 2] ifc. v-'JrJ-y^^-^fflSiMOjDX 
[00 6 33 ifc. J8ottt^U3-^5^-»«lBl»0 



[00 64] ±fc. JSatttv-'Ja-^^r-^ttUilRti 
[aiiOfSm&DiBJH 

[Hi] *^oso I -L I GBTt'U xtv&iW 
fflZ'fo&. 

[02] $m<r> SOIfAMX coiEiag5o8lTffillt'$> 

[03] %m<7) SOIfV nM X «-S*ff*>«f&4' 
?j^-0TS>£>. 

[04 ] JKa^K^jf wmz x&n.tmBmfaZiK 

[05] f— ^ft&35*tEI"C**. 
[^cogiBH] 

i ify'j^y, 2 sa&abhuml 3 soi 

jg 4 p<_xj£ii[lii. 5 N*x5-y^«dft« 

'Jy'jay, 10 7*-jH«IHUH. H 

-fLM. 12 13 BHtJL 14 S51T 

A-s&iSL 15 mmamm. ie ns2T/wsiai§L 
tffi^f>y+^, 1 8 mm&utiW'-y* 1 9 
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